The distribution of methyl methanesulfonate Induced DNA repair was measured in mouse mammary cell chromatin by digestion of "repair labeled" nuclei with mlcrococcal nuclease. The results indicate that there Is a nonuniform distribution of DNA repair in chromatin. The chromatin fraction digested during the first 5 minutes of incubation with mlcrococcal nuclease appears to be a primary site of DNA repair after methyl metfaanesulfoante treatment. The observed nonuniform distribution of DNA repair in chromatin may be due to l)a nonrandom alkylation of DNA in chromatin by -methyl methanesulfonate or 2)areas in chromatin of increased accessibility for the repair enzymes to the DNA lesions.
INTRODUCTION

MATERIALS AND METHODS
Culturing and Treatment Procedures
Fragments of mammary glands from late pregnant (18-19 day) BALB/c mice were cultured in a hormone supplemented medium as previously described 2 . For DNA repair measurements, the mammary fragments in culture were treated with 3 mM MMS (Eastman Kodak) plus 5 mM HU (K and K Chemicals) for 3 hrs. The medium was then replaced with fresh medium containing 5 mM HU and 3 H-Tdr, 10 uCi/ml (50 Ci/mM New England Nuclear). After a two hour pulse labeling period the fragments were collected, quick frozen with liquid nitrogen, and stored at -80°C. Uniform labeling of the nuclear DNA was done as follows. Mammary fragments from 12-16 day pregnant mice were initially cultured for 24 hrs. nucleotides were determined by the dipehnylamine procedure 18 . The acid insoluble pellet was dissolved overnight in 2 ml of 1 N NaOH, and 1 M NaCl.
Liquid Scintillation Counting 0.5 ml of the acid soluble supernate was added to 1 ml of water plus 10 ml of Aquasol (New England Nuclear), after 24 hrs the sample was counted in a
Beckman LS-350 liquid scintillation counter with an efficiency of approximately 24%. 0.5 ml of the alkali solubilized pellet was added to a mixture of 0.5 ml water, 0.5 ml 1 N glacial acetic acid, plus 10 ml Aquasol; after 24 hrs the sample was counted with an efficiency of approximately 31%.
RESULTS AND DISCUSSION
We have found that treatment of mammary fragments with 5 mM HU inhibits After 5 minutes of nuclease digestion an average of 53% of the total radioactivity incorporated into the nuclear chromatin due to DNA repair is converted to an A.S. form, while the fraction of the nuclear DNA rendered A.S. is only 22%. These results show that after 5 minutes of digestion the amount of radioactivity that has been converted to an A.S. form is over two fold greater than the amount of nuclear DNA that has been converted to an A.S. form. It is also evident that the two fold difference between the release of A.S. radioactivity and A.S. nucleotides is maintained even after 30 minutes of digestion. These results suggest that the fraction of chromatin digested during the first 5 minutes incubation with micrococcal nuclease represents a primary site of DNA repair synthesis induced by MMS.
If the observations presented in Figure 1 were due to a preferential digestion of those segments of the nuclear DNA that had undergone excision repair; similar results would be obtained after micrococcal nuclease digestion of purified "repair labeled" DNA. The results of digestion of purified "repair labeled" DNA with 1.25 \ig micrococcal nuclease demonstrate that the level of 5 10 15 20 TIME MIN. FIGURE 1. Shows the results of digestion of "repair labeled" nuclei (125 jig DNA)with 2.5 pg micrococcal nuclease. 125 pg DNA from "repair labeled" nuclei contained an average of 11,715 cpm. The solid line shows the percentage of the total nuclear DNA which is acid soluble, and the dashed line shows the percentage of the total radioactivity which is acid soluble.
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A.S. radioactivity closely parallels that of A.S. nucleotides (Fig. 2) . Thus the two fold greater release of A.S. radioactivity than A.S. nucleotides after micrococcal nuclease digestion of "repair labeled" nuclei is not present when purified "repair labeled" DNA is subjected to similar treatment. This finding indicates that the results observed in Figure 1 were not due to a preferential digestion of the repair patches, but that the repair patches are located in a chromatin subtraction which is preferentially digested by micrococcal nuclease during the initial period of incubation.
The results in Figure 1 suggest that the radioactive label incorporated into the nuclear DNA due to DNA repair synthesis is nonuniformly distributed throughout the chromatin. In order to verify this interpretation, we compared 10 15 20 TIME MIN 30 FIGURE 2. Shows the results of digestion of "repair labeled" purified DNA (125 ug DNA) with 1.25 vg micrococcal nuclease. 125 ug DNA from "repair labeled" purified DNA contained an average of 13,148 cpm. The DNA was purified as described by Bodell and Banerjee 2 . The digestion procedure was as described for nuclei digestion in the methods section. Nucleotides released into the acid soluble fraction were measured by their UV absorption at 260 am using the relationship A V^c m = 290. The solid line shows the percentage of the total DNA which is acid soluble; and the dashed line shows the percentage of the total radioactivity which is acid soluble. the digestion of "repair labeled" nuclei with the digestion of nuclei containing uniformly labeled DNA due to semiconservative DNA replication. Figure 3 shows that when "replication labeled" nuclei are digested with 2.5 yg micrococcal nuclease, the percentage of A.S. radioactivity is closely paralleled by that of A.S. nucleotides. Moreover, unlike the "repair labeled nuclei" the digestion of "replication labeled" nuclei does not show a two fold higher A.S. radioactivity compared to A.S. nucleotides at early digestion times. Accordingly the results shown in Figure 1 
